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The most reliable technique for the diagnosis of nocturnal frontal lobe epilepsy (NFLE) is nocturnal video-polysomnography, 
which is an expensive procedure and unavailable in many Departments of Neurology and Epileptology around the world. The aim 
of the present study was to evaluate the role of routine video-EEG and video-EEG after sleep deprivation, during the daytime, in 
the diagnosis of NFLE. We studied 23 patients complaining of repeated nocturnal motor attacks using a 34evel neurophysiological 
evaluation, including video-EEG when awake (level I), video-EEG after sleep deprivation, during the daytime (level 2) and 
nocturnal video-polysomnography (level 3). All the patients had a normal video-EEG when awake. The video-EEG after sleep 
deprivation (level 2) allowed a diagnosis of NFLE in 52.2% of the patients, while the nocturnal video-polysomnography (level 3) 
allowed this diagnosis in 87.0% of the same sample. In the patients complaining of repeated nocturnal motor attacks, a video-EEG 
after sleep deprivation performed during the daytime, could be useful for diagnosis in about one half of cases. This methodology 
is routinely performed in many Departments of Neurology and Epileptology, and is much less binding and expensive than 
nocturnal video-polysomnography and so it could be important economically for the health service. 
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INTRODUCTION 
It is well known that the most reliable technique for the 
diagnosis of seizures is video-EEG monitoring. This 
methodology is of utmost importance in all patients 
with brief and repetitive motor seizures, in particular 
if occurring during sleep, as in patients with nocturnal 
frontal lobe epilepsy (NFLE). 
The systematic use of nocturnal video-polysomno- 
graphy has greatly improved the diagnostic yield in 
patients with clusters of nocturnal motor seizures. In 
fact, during recent years, the prevalence of both spo- 
radic and familial NFLE seems to be higher than pre- 
viously suggested’-t ’ . 
Nevertheless, nocturnal video-polysomnography is 
an expensive procedure and is not available in most 
Departments of Neurology and Epileptology. 
The aim of the present study was to delineate the 
role of the classical video-EEG evaluation during the 
daytime in the diagnosis of NFLE, and, consequently, 
to propose a rational diagnostic strategy for all patients 
with repeated nocturnal motor attacks. 
MATERIALS AND METHODS 
Among the consecutive patients (n = 305) evaluated 
in our Sleep Disorders Center during the period be- 
tween January and March 1996, 23 subjects (7.5%) 
complained of repeated nocturnal motor attacks. All 
these patients signed an appropriate informed consent 
form and then underwent the following study proto- 
col: physical and neurological examinations; detailed 
sleep interview with parents or the bed partner: a 3-level 
neurophysiological evaluation. This 3-level evaluation 
comprised: level 1, video-EEG when awake; level 2, 
prolonged (3 hours, from 9:00 a.m. to 12:OO a.m.) 
video-EEG after one night of total sleep deprivation, 
with recording of at least one sleep cycle (nonrapid eye 
movement and rapid eye movement sleep); and level 3, 
nocturnal video-polysomnography (after one adapta- 
tion night in the laboratory), including EEG monitoring 
(at least 10 bipolar leads positioned according to the In- 
ternational lo-20 System), electrooculogram, submen- 
tal electromyography, ECG and, in most cases, elec- 
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Table 1: The clinical picture of patients with sporadic and familial nocturnal frontal lobe epilepsy. 
Sex 14M : 6F 
A. Oldani et al 
Age at evaluation (Mean f SD, years) 18.7 f 11.3 
Age at onset (Mean f SD, years) 8.7 f 4.8 
Patients with persistence of seizures throughout adult life (%) 100 
Patients with seizures also when awake” (%) 50.0 
Patients with daytime complaints” (%) 60.0 
B Seizures when awake and daytime complaints: see text for details. 
Table 2: lctal and interictal EEG findings in patients with sporadic and familial nocturnai frontal lobe epilepsy. 
Finding level 1 (%) level 2(%) level 3(%) 
EEG abnormalities when awake 0 0” Oa 
Interictal epileptiform abnormalities during sleep - 50 55 
Ictal epileptiform abnormalities during sleepb - 30 45 
Ictal rhythmic slow activity during sleepb - 20 20 
Normal ictal EEG - 60 45 
a When awake before sleep, after sleep onset and after definite awakening. 
b Some patients had both ictal epileptiform abnormalities and rhythmic slow activity. 
All the EEG abnormalities were predominantly over the frontal areas. 
tromyography of arms and legs and abdominal and/or 
thoracic respiratory movements. During the night the 
patients had video monitoring (split-screen system) and 
the recordings were analysed for abnormal behaviour 
and/or motor activity. 
RESULTS 
Three patients did not receive a definite diagnosis, even 
after level 3 of the neurophysiological evaluation. The 
clinical characteristics of the remaining 20 patients are 
shown in Table 1. None of the patients had a history 
of severe prenatal or perinatal insult, febrile seizures, 
meningitis, encephalitis or any other condition likely 
to have caused the seizures. None had gross evidence 
of intellectual disability. All the patients were right- 
handed and had normal physical and neurological ex- 
aminations. 
They all reported frequent (range: I-20 every week) 
nocturnal motor attacks, with a wide spectrum of com- 
plexity and severity. In the nine adult cases the attacks 
were persistent. The patients did not report specific 
seizure trigger factors. 
Ten patients also reported occasional seizures when 
awake (generalized tonic-clonic seizures in two cases, 
generalized atonic seizures in four cases, and com- 
plex partial seizures in the remaining four). Usually, 
these seizures in the awake state were rare (range: 
1 to 10 per year) and confined to childhood and 
adolescence. Twelve patients reported daytime com- 
plaints as difficulty in waking and morning tired- 
ness. The clinical findings confirmed the previous 
data”’ ’ . 
There were no clinical differences between the pa- 
tients diagnosed as having NFLE and those without a 
definite diagnosis (three patients; mean age: 23.3 f 3. i 
years; mean age at onset 11 .O f 6.6 years; all with 
persisting attacks; one with rare generalized atonic 
seizures when awake and two with daytime com- 
plaints). 
However, in NFLE patients, the origin of seizures 
from the frontal lobes is usually postulated on the ba- 
sis of a careful analysis of their semeiology, associated 
with the analysis of possible EEG concomitants, rather 
The EEG findings both when awake and asleep are 
shown in Table 2. Concerning the localization of epilep- 
than on the basis of EEG analysis alone12. 
tic foci, it is well known that surface EEG studies in 
NFLE are often nondiagnostic because of the anatom- 
ical configuration of the frontal lobe and the ambiguity 
of standard EEG electrodes for frontal and temporal 
lobe localization’-5*8. In our patients surface EEG of- 
ten resulted in normal or nonspecific patterns. However, 
an intracranial electrode recording cannot be proposed 
for a patient with a benign form of epilepsy and in 
whom a full video-polysomnographical study is often 
already diagnostic. 
The prolonged recordings (levels 2 and 3) showed 
a wide spectrum of motor attacks during sleep in the 
20 patients, ranging from brief motor seizures involv- 
ing one body segment to complex motor behaviour and 
tonic-dystonic posture. In particular, the mean (h SD) 
number of seizures captured in the various recording 
conditions was 12.8 f 6.9 at level 2 and 28.9 f 5.6 at 
level 3. All the seizures occurred during nonrapid eye 
movement sleep, both stage 2 and stage 34. The pa- 
tients showed a mostly normal sleep profile, confirming 
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Table 3: The electroclinical diagnosis in patients with sporadic and familial nocturnal frontal lobe epilepsy. 
Level of neurophysiological evaluation Average cost (US $) n % 
Patients diagnosed at level 1 (video-EEG when awake) 50 0 0 
Patients diagnosed at level 2 (video-EEG after sleep deprivation) 130 12 52.2 
Patients diagnosed at level 3 (nocturnal video-polysomnography) 500 20 87.0 
Patients without a definite diagnosis - 3 13.0 
the previous data8v9, ’ I. 
In summary, the electroclinical characteristics of 
our patients allowed the diagnosis of NFLE in 12 
subjects ‘-5,9* ‘*. In the remaining eight cases, the clear 
familial clustering allowed a diagnosis of Autosomal 
Dominant NFLEC9* ‘I. In about one half of the pa- 
tients diagnosed as having a sporadic or familial form 
of NFLE, the diagnosis was made after level 2 of 
the neurophysiological evaluation. Repeated nocturnal 
video-polysomnography and/or intracranial electrode 
recordings could be useful in the remaining 13% of pa- 
tients who were not definitely diagnosed at the end of 
surface EEG studies. 
Table 3 shows the role, as well as the economical 
impact, of the various neurophysiological procedures 
in the diagnosis of NFLE. 
DISCUSSION 
Both sporadic and familial NFLE are often difficult to 
diagnose because their clinical manifestations are usu- 
ally limited to brief motor seizures during sleep. The 
differential diagnosis from benign parasomnias is diffi- 
cult from the history alone. Moreover, in these patients, 
the EEG studies when awake (and often also during 
sleep) are usually normal. On the other hand, a full 
nocturnal video-polysomnographic study is diagnostic 
in a large number of cases’.3*8.9v ’ ’ . Nevertheless, this 
neurophysiological methodology needs specific rooms, 
trained technical and medical staff and, thus, is expen- 
sive (the cost for the community is about 500 US dol- 
lars). Therefore, nocturnal video-polysomnography is 
not available in many Departments of Neurology and 
Epileptology, at least within Italy and Europe. 
A prolonged video-EEG after sleep deprivation is 
routinely performed during the daytime in many de- 
partments, which is much less binding and expensive 
than nocturnal video-polysomnography (the cost for 
the community is about 130 US dollars). In the present 
study the video-EEG after sleep deprivation allowed 
a diagnosis in 52.2% of patients, while the noctur- 
nal video-polysomnography was diagnostic in 87% of 
them. Moreover, in the 12 patients who were diagnosed 
with the video-EEG after sleep deprivation, the noctur- 
nal polysomnography did not provide more detailed 
information (except the information regarding sleep 
structure). 
In conclusion, considering the inconsistent findings 
of video-EEG during the awake state and the high cost 
of nocturnal polysomnography, a rational diagnostic 
strategy for all patients with repeated nocturnal motor 
attacks could be the following: 
(1) 
(2) 
(3) 
(4) 
(5) 
A detailed clinical assessment. 
A prolonged video-EEG after total sleep depriva- 
tion, performed during the daytime but including 
the recording of at least one sleep cycle. A di- 
agnosis should be reached at this stage in about 
one half of cases. 
Full night video-polysomnography. A diagnosis 
should be reached at this point in about 85% of 
total cases. 
Repeated full night video-polysomnography. 
.Intracranial electrode recordings or functional 
neuroimaging. 
This diagnostic strategy could be important both for 
the management of these patients and for the health 
service economy. 
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